Introduction
PCBs are persistent environmental contaminants, which are highly chlorinated, highly lipophilic, and readily bioaccumulated in fatty tissues of all organisms. PCBs are found in the environment consist mainly of the highly chlorinated congeners of the original mixture, which are less susceptible to environmental degradation. Several mechanistic studies have either used individual congeners or reconstituted mixtures of various PCBs [1] . The primary route of exposure to PCBs in the general population reported to involve the consumption of contaminated foods, particularly meat, fish, and poultry [2] . PCBs as pollutants are persistent bioaccumulative and toxic chemicals hazardous to the environment for a long time and through food chain it exposed to the higher consumers including human [3] . Biological effects of polychlorinated biphenyls include inhibitory ones on the enzymatic systems and were investigated on laboratory animals, birds and fish [4, 5, 6] . PCBs and Dioxin-like PCBs are known to create the disturbances in the activities of lysosomal enzymes [7] . Lysosome plays an important role in the immune system and overall health of an organism. They also have other functional role such as intracellular digestion and recycling of macromolecules [8, 9] . For the normal functioning of lysosomes the activities of lysosomal enzymes should be undisturbed. If the disturbances in the activities of lysosomal enzymes occur then there are fair chances of lysosomal destabilization. This lysosomal destabilization may result in the release of lysosomal enzymes into cytoplasm which leads to the potential adverse toxic effects on the cellular physiological processes of an organism. Disturbances in the activities of lysosomal enzymes are the efficient biomarker of lysosomal destabilization, can be used as an early warning tool to identify the toxic effects of many xenobiotic compounds [10] . Therefore, our present study was focused on the toxic effects of very low doses of Aroclor 1254 exposed for different time-intervals on few lysosomal biomarker enzymes in the liver and brain of mice under in vitro condition. The study tested two hypotheses whether, (a) Aroclor 1254 exhibits dose and time-interval dependent effects on the activities of selected lysosomal biomarker enzymes from the subcellular fractions and, (b) the response exhibits an organ specific effect of the toxicant to the selected enzyme.
II. Materials and methods
One of the PCBs, Aroclor 1254 in its purest form, was obtained from Sigma (CAS No. 1746-01-6) and used as toxicant. All other chemicals used in this study were of analytical grade. Healthy inbred male Swiss Albino mice, around 3 months of age and weighing 30 ± 5 g, were used for the entire study. The animals were fed with commercially available rodent diet and water ad libitum, and kept in the animal house facilities under hygienic condition as per CPCSEA India, guidelines. Humidity and temperature were controlled (25 ± 2°C) and diurnal cycle of 14:10 h was maintained. All experiments were conducted according to norms and approval of CPCSEA, India (CPCSEA/CH/RF/ACK-2003, 29-07-2003). Known amount of whole liver and brain tissues were sampled from the tissues of animals and homogenized in chilled phosphate buffer (pH 7.0) to obtain a 10% (w/v) homogenate. Enzyme extract preparation for purified lysosomal enzymes was carried out [11] . Homogenate was centrifuged at 2000 rpm for 8 min at 4°C. The obtained supernatant was re-suspended in phosphate buffer, centrifuged at 11,000 rpm for 40 minutes and the resultant sediment was re-suspended in phosphate buffer with 0.1% Triton X 100 to obtain a supernatant of lysosomal fraction. The activity of Acid phosphatase, α-galactosidase, β-galactosidase and β-glucuronidase were estimated using this lysosomal fraction extract [12] . However, before adding the respective substrate, enzyme aliquot was separately pre-incubated with selected doses (25 µg/ml, 50 µg/ml and 100 µg/ml) of Aroclor 1254 at room temperature for 15 and 30 minutes. In order to estimate the specific activities of the selected enzymes, protein content of the lysosomal fraction extract was estimated, using bovine serum albumin as standard [13] . Enzyme assay without Aroclor 1254 served as control. Obtained data were subjected to various statistical analyses like one-way and two-way nested ANOVA and Student's't' test for their cumulative acceptability and hypothesis testing [14] .
III. Results and discussions
Results of the present study showed the time interval dependent alterations in the specific activities of the lysosomal enzymes from liver and brain tissues of mice after exposed to the different doses of Aroclor 1254 for different time intervals under in vitro condition. In case of the liver tissue, inhibitory trend was observed in the activities of all the selected lysosomal enzymes. Specific activity of acid phosphatase showed inhibition after exposed for 15 and 30 minutes in different doses of Aroclor 1254. However, high degree of inhibition was observed after 30 minutes of exposure to different doses of Aroclor 1254 as compared to the control. While, α-galactosidase activity showed the inhibitory trend after 15 and 30 minutes of exposure to different doses of Aroclor 1254, but highest and lowest inhibition was observed after 30 minutes and 15 minutes of exposure to various doses of Aroclor 1254 respectively. Whereas, the activity of β-galactosidase showed inhibitory trend after 15 and 30 minutes exposure in all the selected doses of Aroclor 1254. The activity of β-glucuronidase showed inhibition after exposed to different doses of Aroclor 1254 for 15 and 30 minutes but high degree of inhibition was observed after 15 minutes exposure to Aroclor 1254 ( Figure 1 ). In case of brain tissue, similar results were observed. A general inhibitory trend in the enzyme activity was observed, but the degree of enzyme inhibition was higher in the brain lysosomal fraction than that of liver. In case of acid phosphatase, the specific activity showed inhibitory trend in both the exposure durations after the exposure to various doses of Aroclor 1254. However, the degree of enzyme inhibition was found to be directly related to the exposure time. The specific activity of α-galactosidase showed inhibition after exposure to different doses of Aroclor 1254 for both the exposure intervals, but the highest inhibition was observed in 15 minutes exposure duration. On the other hand, the specific activity of β-galactosidase showed exposure duration dependent inhibitory trend after the exposure to different doses of Aroclor 1254. Similar results were observed in case of β-glucuorindase ( Figure  2 ).
Polychlorinated biphenyls (PCBs) are highly lipophilic substances which have the ability to bioaccumulate in the body fats, including cellular membranes of animals and humans. PCBs and Dioxin-like PCBs are known to alter the activities of lysosomal enzymes which may leads to lysosomal destabilization [7, 15] . Studies on molluscs showed that lysosomes were able to accumulate a diverse range of toxic metals and organic chemicals (e.g., PAHs, PCBs), which could destabilize the lysosomal membrane integrity [16] . Incubation of PCBs to rat liver lysosomes showed that this lipophilic substrate was highly active labilizers of lysosomal membranes [17] . The present study was designed to evaluate whether the direct contact of very low dose of Aroclor 1254 for various time-intervals, have any effects on liver and brain lysosomal biomarker enzymes of mice under in vitro condition.
The result of two-factor ANOVA after the exposure to three different doses (25, 50 and 100 µg/ml) of Aroclor 1254 for 15 and 30 minutes showed the significant alterations in the activities of few lysosomal enzymes under in vitro condition. In liver and brain tissue, the activities of acid phosphatase, α-galactosidase, β-galactosidase and β-glucuronidase did not show the dose dependent significant alterations after the exposure to various doses of Aroclor 1254 but high time-interval dependent significant variations was observed. In case of acid phosphatase, exposure of Aroclor 1254 for both the time-interval exposure showed the high significant effects on the activities of selected lysosomal enzymes extracted from brain than in the liver. Similar kind of results was observed in the activities of α-galactosidase and β-glucuronidase but in case of β-galactosidase, activity showed the high significant alterations in liver as compared to brain (Table 1) . Results indicated that these alterations in the activities of the lysosomal enzymes could able to disturb functions of lysosomes such as, to eliminate foreign and endogenous molecules under stressed physiological conditions. This physiological condition could be responsible for the dysfunction of the cell degradation system [18, 19, 20] . Results of the single factor ANOVA showed significant alterations in the activities of all selected lysosomal enzymes of liver and brain after exposure to different doses of Aroclor 1254 for various exposure durations. The activity of acid phosphatase showed significant variations after exposure of 25 µg/ml dose of Aroclor 1254 in the liver extract, but in the brain tissue, the activity showed alterations after 50 µg/ml dose of Aroclor 1254. In case of α-galactosidase and β-glucuronidase, significant alterations in the specific activity was observed in 25 µg/ml in liver but did not show any significant variations in other two higher doses in liver tissue extract.
In the brain tissue extract however, significant variations were observed after exposure to all the doses of Aroclor 1254 for different time-intervals, but high significant alterations in the activities of the enzymes was observed after exposure to 25 µg/ml and 50 µg/ml dose of Aroclor 1254 to liver and brain respectively. The activity of β-galactosidase showed a general significant affects in liver and brain tissue extracts, but higher significant alterations was observed in 100 µg/ml dose to liver and 50 µg/ml dose to brain ( Table 2) . Results of the t-test between the control and individual treatment revealed significant alterations in the activities of selected lysosomal enzymes after exposure of different doses of Aroclor 1254 for both the exposure durations. In case of liver, specific activity of α-galactosidase, β-galactosidase and β-glucuronidase showed the significant alterations in liver but the activity of acid phosphatase showed no significant dose and duration dependent alterations. Activity of α-galactosidase showed the maximum changes after the exposure of 25 µg/ml and 100 µg/ml doses exposed for 30 minutes and 50 µg/ml dose exposed for 15 minutes. While, the activity of β-galactosidase showed the highest alterations in 25 µg/ml and 50 µg/ml doses exposed for 30 minutes and in 100 µg/ml dose exposed for 15 minutes. Whereas, the activity of β-glucuronidase showed the maximum changes in 25, 50 µg/ml doses exposed for 15 minutes and in 100 µg/ml dose of Aroclor 1254 exposed for 30 minutes. In case of brain tissue extract, the specific activity of acid phosphatase and β-galactosidase showed the significant changes in 25 µg/ml and 100 µg/ml doses exposed for 30 minutes and in 50 µg/ml dose exposed for 15 minutes. However, the activity of α-galactosidase showed maximum changes in all the doses exposed for 15 minutes. The activity of β glucuronidase showed the maximum significant alterations in 25 µg/ml and 100 µg/ml doses of exposed for 15 minutes and in 50µg/ml dose exposed for 30 minutes (Table 3) .
Cytotoxic effects of PCBs or Dioxin like PCBs which may induce the oxidative stress are connected with the destabilizing of lysosomal membranes resulting in the release of lysosomal hydrolases into the cytosol with an induction of apoptosis or necrosis [7, 21, 22, 23, 24] . The present in vitro studies outlined the possibilities of the mechanism of toxic effects on few lysosomal biomarker enzymes extracted from liver and brain tissues of mice. In in vitro conditions, Aroclor 1254 comes in direct contact with the lysosomal enzymes and inhibit the activities while under in vivo condition, the toxicant is possibly comes into contact with the lysosomal enzymes via indirect ways. It is possible that the PCB passes through the cellular metabolic pathways and produces the hazardous metabolites which come into contact with these enzymes and induce the observed effects in the enzyme activity [7, 25] . The overall results of the present study revealed that these alterations in the activities of lysosomal enzymes of mice liver and brain may create the cellular disturbances that affect the normal functional activities of lysosomes such as intracellular digestion and recycling of macromolecules [2] . This could cause lysosomal destabilization and leads to the adverse physiological effects of the cells and tissue. Therefore, the results of the present study answer the hypotheses that exposure of Aroclor 1254 has timeinterval and organ-specific effects on the activities of lysosomal enzymes. The activities of lysosomal enzymes were more affected in brain tissue than the liver.
IV.
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V. Conclusion
The present study revealed a predominantly time-interval dependent effects of the Aroclor 1254 on the few selected lysosomal enzymes in liver and brain of mice. However, the alterations in the lysosomal enzymes activity were clearly indicative of a direct and organ-specific effects of PCB in in vitro conditions. The overall results suggest that these alterations in the activities of lysosomal enzymes may cause lysosomal destabilization and leads to the adverse physiological effects of the cells and tissue as a whole in in vivo condition.
